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(57) Abstract 

[Subject] The present invention provides a VP switching device 
which, in a communication system using the ATM technique, makes 
it possible to shorten a switching time to a plurality of VPs 
10 . in the event of a failure on a transmission path basis. 

[Constitution] In a switching process between switching node 
devices on a basis of VP, a specific group is defined for a 
plurality of VPs that have redundant constructions through 
the same path, and a switching control VP and a switching control 
15 OAM are newly provided for each of the groups. Then, between 
opposing devices, the switching control is carried out so that 
VPs are switched by a switching OAM cell on a group basis; 
thus, the switching control, which has conventionally been 
made on a VP basis, can be carried out on a group basis newly 
20 defined, thereby making it possible to shorten the time 
required for a VP switching process. 

[Claim 1] A virtual path switching device characterized by 
comprising : 

25 a plurality of transmission paths having redundant lines 



# 



constituted by current and preliminary systems, each of which 
is identified by a virtual path of an asynchronous transfer 
mode, and has a different first virtual path set for each of 
the redundant lines of the same path; 
5 a first and second cell communication units that 

communicate with each other through a plurality of current 
virtual paths set on the transmission path by using the cell 
of the asynchronous transfer mode; 

a failure detection unit which detects a failure 

10 occurring on the current transmission path; 

a switching request unit which, based upon the results 
of detection of the failure detection unit, transmits a 
switching request for each redundant line of said same path 
through said first virtual path; 

15 a switching response unit which sends a switching 

response in accordance with the switching request sent by the 
switching request unit through the first virtual path; and 
a path switching unit which, upon receipt of said 
switching response sent by the switching response unit, 

20 switches a current virtual path, which connects said first 
and second cell communication unit to each other for each 
redundant line of said same path, to the corresponding 
preliminary virtual path. 
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[RUE] ATMa*Srfflv^ilff^rA-e," fiiSK 
*.#BB<o«MB{b*ria5VP«l#JSB*r««"*-5. 

sf)\s—?^. t ^mwfomm v p t «j#»i»ffl o am^ 

fc(c!25E-f 5<fc?fcL;fc 0 ^LT, »rtlSBfillB-C't«>« 
WMWfcSWB O A Mir/Md J: of ^-/^(ilc v p 
*>W«*rfT5J: 5lcLfco-C, «*tt#V PlMfcr £ (c 

ft id* a*"?*, VP«J«FicS"r5B#WS:«ffl-r5wi: 
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[0 0 0 1] 

(Asynchronous Transfer Mode : J£JtT\ ATMd:lS 
[0 0 0 2] 

y n- K V * T Id J; 5 £ Hmt* 6 A T MKS^ 
*x-t^5o r w J: 5 ft ^ f ^ rflftt 

&m<D®M%§:rtz>i l cm<ox\,^ 0 maK&m<oi®&v 

— M^^r^-J&j^ffl (Integrated Services Digital Ne 
twork : I SDN) "Cli, A TM&M**ZWs* : T Afc 

|gibixri/^ 0 

[0 0 0 3] ATMSft'lt iRffi^ir^M' (Virtual 
Channel : J^T, VC«t e ) £(Rffl'<* (Virtual P 
ath : j^T> VP«f 0 ) iWti^2iI^!^ 

<oteai^tT*?tbSo vet*. ^-j-y v^jntcj:^. 

iCi:-C-VPS:«3 9#x.SVP«J#SSHS:«x.Tt>S. 
[0 0 0 4] gJ8li. CCDct 9ftKi^^tVP^0 

— Kl 1 1 ~ 1 l4^(ix.rv>-5o vpfflfy-Ki li 
^0 li, D^iOu lOz, l 0 3<Dmiz.mW:£ti. v >- 

6J;9i^otv>-5 0 i^^;cvp^3#/~ ki i2«, 
yy^ioa, 104. i oecor^i-, vp^ofy-Ki 
i3^, yy^i02, 104, lOs^rflic vp^o#y 

— Kll4(i, yv^lOe. 107, 1 OacoPiUM, 

mEl^nt^^o y>-^ioijcn, vpi2i, i 

2 2dSR;££n-C^6. y 1 OstC^VP 1 23^, 
yy^l08i:fj:VPi24i\ ^rix^ix^^^ttXi/^ 
5o vp«»/-Ki ii^e>y^^i03, vp^ot; 

50 -Kl 12, y 1 Oe^LTVP^ty- Kl 1 
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4fCM<5'<*lCteSUflVP l 3i#, VP^JtZ-Kl 1 
i^p>!)>^103, vp^]fy-Ki 12, y>^i04 

P 1 3 2 *ix*:th&!££tiX\,^2> 0 :^VPM^ 

9, ifflVP13iCMt6fiVPiLt, VP^Of 

/— Ki y i 02, vp^fy-Ki la, 

y i 0 7£&j±i irvp^f/- k i i*icmz>s<* 

l^ffiVP 1 4i#R3££;h/C^5. ^cifflvpi' 
32lC#i-£ J HfgVP£ LT, VP^-KHi^P) 

y i 02^iTvp^)fy- ki i3icM<5^* 

MVP l 42dS»3eStfCv^5 0 
I0005] yy^ioiovpi 2Hi, vp^jfy- 

Kl lit'SfflVP 1 3i tm^tlX^^o MVP 1 
3 Mi, VP^Ofy- Kl l4T*y >^ 1 08 CO VP 1 2 a 

tS«$ixt^'5, ^tyy^ionDvpi22(i v 
p*2j#y- ki lit^fflvp l 32 kmtlt£inx\f*Z>o 
*UEvp i 3212, vp^ty^Ki nty^^ios 

co vp i 23 taatsnr^s. 
[0006] v PiB#y— Kiii, i i2^coy 

(cf4fi-r-5VP§j#y— Ki 12H, y l 0 3<z)BS 
SrSWtiU Pl£^co£CfcVPco#^co^m wCO 
*i»*s^46^*fc*Sft«:«±*t^»^«cfi. V P ic 
P$S£iIfci-£o i-^t>*>VPcTi:Jcj»Jay-K(c*f-L 

fr&»&<n&&LX\t*te\<*V PizWQmZ-Zo — & 

pbhm— ki i2ft>&, * bicm^vp i 3i (oymm 

CfeIt5VPM/-Kl l4(C*tLT, ^^y>^ 
KSilfc/B icmtbtc is a >-±£ AT M±/l>k LT 

y ^^»»ii*D«#l 6lZ)5tb*StL6 0 

fcyy^wio-cfcspvp 1 3^<Dmm9cX'h*) , 

>^P$#il^qff -§-1 6i ££ff LfcVP^lfy- 
Kl l4tt, IfflVP 1 3icoaHf5n-cfoSvp^]#y — 
Kllit, V Pco^#^^r^T9fc^covp^#»J^ 
«#i 7ico^S«rtT5o cntcj:^, VPW/-K' 
l i4^bvp«j»»j|»«-?-i 7i Srgfflr Lfcvp#j#/ 
— Kilili, !Jy^i0i^)VPi2i^vpi3i 

CO^tVP-CfcS^gVP 1 4i iCg^^^X.^ 

tur, rtDVP#J#y— ki iicovpi2j#£ii*a£ 

n/hVPM/- Kl l4f2, y 1 08COVP 1 24 

[0 0 0 7] MVP 1 32tCOV^Tt>, VP^J 

Kll2*»6, ^^(cmfflvp l 32COT»Jlcfi 
It5VP^/-Kl 13K3+LT, f*y^»S 

^p^ii^aft-^-i 62^m^^^^o p$^^±Lfcy 
y^oio-cfe-5i,fflvp i 3 2(7)iijf^r'*)t) > ceo 
y v*[*6iafcif8#i 6 2 £^f u/cv ptio#y- ki 
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i3i*, Mvp i 3 2coi£<§7c-c£><5 v pgj#/~ ki 

$rATMt/u«!: LTVP cotj0#rfrj 9 tcib(DV P#J 
#SJW«-§-i 7 2<*>j£3:S:fT5. C4x(c«t9, VP^Of 
y-Kl l3*»?>vp«J#»||ip«*i 7 2^IL/cV P 

3J#/ — Kiini, y i oicovp i 22^m^v 

P 1 32CO^{ffiVPT*fc^^ilVP 1 42«C««5*«I9«6 
x.5 0 -tit, CCDV PEJ#y — K 1 li(DVPM$r 

ii&^jxfcv p$)#/ — Ki i3«, yv^ioscovp 
10 1 23^yy^ i o 2 co^(ivp 1 Az^mm^m^o^x. 

So 

[0 0 0 8] rcoji^^y >^tcn£Lfci«aFic&iu 

»»eo*i:fcVP(0**dS^ffi»*jB^fci:#i-ttVP 

ifflvp tciso 9 ? tc-r 6 * t xvt& x y ms* 

vPW»t^ffilcL^vp«»iSffijcBBi-61S«^ #J 
tlfM¥lO-6 5 6 8 0^i rATM^-ft^ 
'**12J#>> — Kj t-^^:^tiT^5o 
[0 0 0 9] 

20 [«^(B»L«t9i:t5l«|] wCO<t 5itt*OAT 
ft, VP(oak»tt42SKfc LT<?5y ^^<7>W*fe5V^li 

OVPWicoSScWi: LTWrr-ScJ; 9(CLT^fc fl El 8 

tc7j^-r^covp^)#^®r*t>, pi§^4l/cvp(7) 

^f|4t'f$f^^ Lfc»fr"Ct>fil* co V P mtL(D 

[0 0 10] ^^1?**ffi(Olttlt ATMrM^ 

«&cov Ptc»-T »9 «^B*m^ffl«ffc;Srl2!S V p$) 
-6 - £ (-fc^o 

[001 1 ] 

[RitiUfttStfe^fa] Il^rilfS^cD^^r* 

K3£**xTi^««<z>eaSKi:, (a) #Hi]»HE2^e- 
Kcoir i^-Cfiffift MSS:* S ftfciagccoM co<£*g 
L-CSlt Mcii«-*-5» 1 &£Xfim 2 coiryuilff 

fat, (^^) mm<D&mmzK£Lttw$*mm-rz> 
SkWttm^at, (-) ^wa»ftai^«ai8*ic 
^<5i^r^i co{£©^^^^lti^— ^coTL^m^r 

i:lcW*«*S:aStb-r5«l»K*#gl:i:, (*) » l co 
1RB'<x ^U: co^]#f|^#^{c J: oxmmztitz 

50 ) ^(Z>W#JC«#©lcJ:o-CiSm$ixfcW#iC 
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[0 0 12] i-fti5^tt*«ilB*^lgW-ctt, 1>MC 

[0013] w*«2iattco«w-ett, U) sua*** 
38^u^ttwttfta3i-68fcWttm#at. (*) w<£>sfc 

[0 0 14] -rtet>*,»**2iatt(0|SW-Cfi:, 

WKL-c^a. zvxffl$&m^wt\cz.tihBm&X'& 
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S:iS**-frSJ:9(cLTV^o tit, '<x®W^&lc 

z.<DW&j&&&mc&^x®Wj&m*M&£frtik 
# ici* c&xm~&&<Djzm®&$:m&k Lx^^mm 

[0 0 15] »#«3K«fc<0*W-C-tt:* »*IBl*fctt 

i^^2iE«t^teffl i ^^^#^©r% tmmm^mnr 

[0 0 16] tfet>*>«*S3E<t^»«"Cli, ^£>m 

20 [0017] M*«4iatt<z>»w-ett, 1 -IS* 

*?k bfr*LfflBs<* &m\<^zk*wmk 

[0018] i-*t>*>»*«4ia«lco|gwc»i, 

ffiy <x <D ^ ^ <b ft* k /«£ S fiffl^ <^ «: ffl v ^ r #-fe 
50 ^«<D <O«0#S*io «t r/^3#^co^S 

[0 0 19] 

[0 0 2 0] 

[0 0 2 1 ] Bl»i*»Wo— I616«(c*3^6vp«i# 

^Sf±, ATMPtc^^^tifcVPlC^tL-CVP^fico 
«J#WJ«S:fT 9Sl^3 C0^0#y - KSSB 2 0 i ~ 2 
40 03 ^VP^ o^n^;^ h LT^jB-f S^M ^ — 

^7x-^23n, 2 SizSr^LT^ra/— KKR2 1 

^ta*y^^ ^n^ttffittstt-cv^s. is]««c» 
2<ntyWs — K^©2 02tcfi. yyj?>fy^7x-7 
2 22» Sr^LTia^LftW— KJ^^^^coA^y >^ 
y — ^ 2 32i , 2 3 22^r^LT4 3 rBl 
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7x-^ 2 23i, 2 232 &*LT+ra/ — K1£B 2 1 

7^—^ 2 4i~ 2 44^LT^ifci:(;i2coy- K 

x-X25i, 2 52^Lt^3(7)/~Ktl2 03^ 
com^y^a*, ^aVFixJg$££ixT^£ 0 
[0 0 2 2] *H3B6Wlc:*5^5VP«3#jfeBr-tt, 

p)!jy^>f^7x-^2 2n£j&TS?SiG9ii!j#/- K 
g!2 0u y ^VJ^ZyiL — 7 2 3 1 1 , 2 4u «^r^ 
y-KS12 1, !i^-fy^7x-^25u 2 
23i, |g3<D/— KM^l2 03$rg*Lty 
^$7^—7 2 331 K^6{si£&&lC;ttLT^£;h,fc 
VP 2 6i ^mffllHl^t-r^ilffggiC^fLT, Hltf>SJ 
K3SB2 Oi il3^f/- KSSB2 Os^GDPel 
"C*Pfl/- K9SB2 l ^LT6M^2fit;t5fc^ 
tc, KiI2 Ok y y^^fy^7x- 

^23i2, 242, q^i/ — Ki£@2 i , y^-r>-* 

7x^ 2 52, 2 232^LTf 30/-KMg 
12 03lCl56^g^LTVP 2 6 2as^«IHl»£ 

[00 2 3] ^fcVP26i«i:gl^f/-Kgt2 

01 tS3(09)f;- K3SB2 03 t<Dffl-?cpm/— KIS 
©2 1 Sr^-rseiSKSrR— aB^i-SSffllHlilft^ LT 

(dvp27i^\ m^L&w — KfiH^&ii y^^fv 
^7^—^2 2i2^»r»io«i#y— KS12 ok 

y ^^-(^^7^-72 3ii , 24k kssb 

21; yy^^y^7x-^25u 2231. S53<d/ 
- KSMM6B2 03^Lty>'^^>^7x-^ 2 

OVP 2 7i?)^H1[h]$S£ LTcDVP 2 72t>, VP26 
ib%\(D^mr- K3SB2 01 t»3<D-W#y- KJSE 

2 0 3 t^BB-Cf IB/ - KM2 1 Se^KSU^ 

[0024] £p>ic|g|^Lftw — KStB^'by >*>r 
is? -7^— 72 2z}^mxmi(Dmmy- kiss 2 

Ok U >^7x- * 2 32K 2 43, ^B/— K 

gi2 1, yy^^fy^7x-^25i, 2231, S3 
<D/- KM^I2 Os^M^Lty ^-{^7x- 
x 2 33i jcMSeaSftK^M-L-C^SStt^VP 2 81 

©2 01 tm^<ommy— kssb2 03^0^^/- 

KI6B2 1 fc^LTeam&2fiflrt-5fc*«c, IlO 
M/- W2 0i, y 72 322. 

2 44, +wy— K3SB2 1 , V^m>97^—72 

52, 2 2 32 2T&&L-C3I3 0/— K«IS8B2 03td3i 
5eiS»K«c:*f LT V P 2 Szti^m^mt LTI2££ 
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[0025] $p>(c^ytvp2 81 isioaty- k 

I£©2 0i ti3^fy-K8i2 03 ^<DWJT*m/ 

- kkb2 1 zft+hBm&zffi-i&ttti-z&miBim 

tLX<DVP 2 9\t>K H^uAv — K^BTi^ y v 
ls?7^— 7 2 2 21 Sr&TS 1 C9tiCJ#/— K§£it2 
0i, y>^^y^7x^ 2 32K 2 43, *Pfl/— K 
gi2 1, y >^-f 7ol — 7s 2 5k 2 231, S3 

<oy — K#J#I£©2 0 3££££ Lt^y^^y^7x- 

/<> * 2 331 {cmz&mf&mcttL,xmi££frx\,^z> 0 £ 

/C, C(7)V P 2 9i CO^lEl^t LTCOV P 2 92 V 
P 2 8 2< l:Il^fy- KSSB2 Oi tS3^fy- 

Kgi2 03 twpflT*ray- KSSB2 1 t^tssa 

Ktt»S:ra-ftKcoeaiKJc:*tLTK3£$4xTv^o 

[0 0 2 6] rcD<t 9(Cfs1— g£&ICftgt$f££r<!:>5#:jl 
SSMKJottS VPfflfSttt, mJBHIIftVP 2 6k 2 
7 1 MS 1 K3SB2 Oi i:*3co«]#y- 

m.2 ozh<nr&x^r%;— vmw.2 1 lacib]— <d& 

20 262, 2 7 2m±hffl—<ommmmz&7££tix\,*z> 0 
^tzx\ vp 2 61, 2 71^^100^— ycommmm 

VP30iHT, VP 2 62, 2 72&S 1 (DV/^— ~7 
O^BHUi&VP 3 02 £ LT, Ztllftimtilcy^-f 
>y$:ft? 0 £ ^{^^tb^^-t°^^LTt3:^L/iV 
P3 0i, 3 02i:-tix^tL|S]— aj»«c«j#W]|Bffla)VP 
3 1 1, 3 12 SrSrfcfciKJe-*- £o «J#WJWffl V P 3 
lK 3l2(Cfi, ttlf tlS 1 ^-7 P (?)V P W4T'V 
Pi#<9 5 l^ic, ^ovPcoaHf7c*5j:OJ^f5fe 
(0«j#/- K»BWca6SSix5«]#»J»fflw««35 s -fe 
30 yu* LTe»£ft5J:5lcftoTV*5o PW-mffllfiliK 
VP 2 8k 2 9i^2O^0f y-KS!2 02 tl3 
co#J|£/ — KSB2 OttcnffiX^ffiS— KS6B2 l £ 

^Lfciai-<oeaiftK^R£snT*>9. ^btc-ne 

<^HSIeIiRVP 2 82, 2 9 2l^±fcei£fiBKK££jh, 
T^5o ^-T\ v p 2 8 k 2 9\iM2<n?/i>*-7 , <n 

0iVP 3 2i t LT, VP 2 82, 2 92^^20 
y;is-7r<D^ffi®mv P 3 22 t LT, -ttt^rttSrfcJC 

3gLfcvp3 2i, 3 22 tt^tim-(D^^mmm 

40 »fflWVP33i, 3 32S:«f*iJcKSi-5. «J#»J8Pffl 
VP3 3i, 3 32tCfi, ^tl^tlfS2 ffr— 7 P C0VP# 

ffiTVP^Ot)#x«rff ^Er(OVPC0^f5c*5J:O! 

n^^t LTtSill^ix^J:9lc^oTv>^ 0 
[0 0 2 7 ] i-**>t>**lft0»Hc*3»t5VP«]#$Sfi-e 

L T 7l^^^ «rioTi/^l!aoVPlc*fLT ^yu- tr 

T«#»J»ffl<ovP^«T^tC3fett-r5C^S:«Fai: LT 
50 v>6o ^ii^XK), fiiSB±Jcl8feLfeI»*lcJ:oT^ 
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LT\ WW$\'i®ffi<Di£ ! $mR'gM (Operation, Admin i st 
ration and Maintenance : U*T\ OAb/lkVfe-fo ) ir/u 

wKiaoT, y^-zrmzizv p<Dwwmw*rr 

[0 0 2 8] J^TTMi, Ccoj:p^^]#^^pI^<l:-r 

z&mmmictertzv p&wmm<nmf&<nmmz^>\,^x 
mw-tZo m\-mz<nwm;- vmm.2 01-2 03^ 

[0029] m2n*nmmtc&tfz>vpwwmm(D% 

>fy^7x-^2 2iK 22i2, 23n, 23i2t4, y 
2 Oi H^CO y >M>^7x^ 4 Oi ^LT^CO 

[0030] mi <Dwm; — Ki^i2 01 <oy >-^>r v 

*x6{£ffi/^I$BJJ^- (Virtual Path Identifier:^ 
T. VP I kM-r« ) isj;t«RS^**/i'«3iH : (Virt 
ual Channel Identifier : J£AT, VC I kVfe-f 0 ) #12 
iii^tlTl^o VP Mi, VP^^tJ-T^it^oW^T* 

fe<9, vc nivc^»|-t-^fc^^iW^T^6o A*l 

^HfcAT Mir /w£ ^^ftSSlc Z> ^^-t^m 

4 0i ^^LTA^^^cATM-tr/HCf^P$^trv>5 
*#fiBLr(Ba6i-^#SB«-wtOATM-feyU(7>*««:tf 
[0 0 3 1 ] Se>jC»l<0«3#y-K3SH2 Oitt, s 

i£ L fc ^yu— ^CT <fc co V P £J#fflfflUE co O A Mir /M£>i£ 
£ftJSP£tT?OAMflr$)^4 4i t«r«^-CV^5 0 m$ 

mm&4 3ifi»itt$ns y v*rtictt«<o36dfc*« 
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T5rte£fcs. tt»ttta»4 3iicj:or y >**>6tM4 

L fcfcigSS ^ ^ co r /u— ^^«CJRLTV^6^S: WJ-T 

ot^a «&oo v p tcptt u -c**i-e*t tr ifitvt 
iotitiz.kK£ox. mtc^Tzmztifcy^-ycov P 

70 LTOAMWglS4 4 i K V P«»*J»-C?T9 4 

1 1 frMHLT y i/$y * 4 

0i ^UA^^ftlfcATMt/^|sS$n5VP^ 

[0 0 3 2] IS 3 14, /u— 7^ >^-r— ^4.1 i cot" 

f^yyf-^4 1iH VP^Jf^4 6iOM^/T 

20 tC^iiLfc^ii^-y/U^^"LTV>5o 0 3 (a) 1431 

ffl^x-^60ffi^S;co«t^$r, 15113 (b) te^Hfi^x- 
y^(omf^<omM^. mm (c) f4#il7 l — ^cotftfiJc 

[0 0 3 3] ^ffl^ — ^4 7a t4, VP^j#^|5 4 6i 
1 £ tf" LTA^ * Hfc A T Mir /U<7)^ y ^««iC|BA * 

ixxv^s^&v p i ff$J 4 8ai (c^fj^ L~C\ iioWy 

— KJ6H2 OlCO^OOtti^y >-^-Y>-^7zn — ^T&^tH 

y^7x~^ I D4 8a2^1t$tlT^-5 0 ^ffl 
^-^/U4 7b(4, VPM4 6i|Cj:oT^{i^ 

y/ur*fc*9, yy^^fy^7x-^4 0i^LtA^ 
* Hfc A T Mir /UCO— 3/ ^«« (Cffi A * ttr I > 6 # V P 
iffif«4 8btJc*r/£L-C, »i<o«j#y— K3SB2 0i 
o^ootH^y ^^-Y y^7x-^^e>ttl^t^#^* 

D4 8b2^^$tbTV^6o — //M7c 

^0 14, V P#J#gfl4 6iOSffl*lHl»*>6VM4 I T ; «*lHlitt 
— oo^^^tc^^pj-f^iicovp I fr^f-r^/u—f 

w^^««^a»stfc*5 9, y >^y^-^4 

$tlt^5*VP IiW^4 8cil£*l7SL-C, mi093# 
y — K^©2 Oi^o^cottJ^y > 9 4 > 9 7 

mtj-r ^zfrz&'t ^97zc— ^^^j-rsm^y ^ 

^y^7x-^ I D4 8c2^1i^tit^-5 0 
&^i§^— ^U4 7 c lc^^n5cof4, -Li&L*i<J:9 

^/u— ^ < * \c nm zte\<^cDm<nvp\c n-t zmm 

50 1&&mmk. «3#»]»fflOAM-fe/KO«EiSjRB««Tfe 
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II 

[0 0 3 4] rcOj: 9 f-V Ptjfl#gfl4 6\<DWWt%^lC 

/iot^S. -fft;b*>, vp^]#gi54 6ilcJ:ot^ 
0i<7>y — *4 0i ^r^LTA^^ixfcA 

««4 8bi*#JHLX\ illCfclt5VP26iO)VP 

[0 0 3 5] LfcdSoT, :^-f>ry^f-^4 
lilctt, VP 2 6i, 2 7i icttfitf-* V P Iflfft 1 

^>^^oi-^2 3u(C^jEBL^U3^y V^co?S5S'J#^ 

^5£ft*tt^:«)#»JaifflV P fell 1 fci*5tt6 VP 3 
li, 3 I2OVP I t'foSVP Ico. VPIciT^i!^ 
— T7VU4 7dCg^£;rvO>5o 
[0 0 3 6] i4fi^- -7"T — Zf/V4 5i C0^ — ^/U- 

fc v p t>>±M Lfcmffl I3«M3 J: ^MHIiRAS^ix^niS] 

-<nm&*ft lt^im*** t oti^asto v p fc*t 
— K^a<a$it-c*3r), w^.tfiai«c*3»t6vp 2 61 

<OSfe»^ttffiSixfeti--5i:r(Z5VP 26i^fi©y 

SrSaHtSr *«fc ?|eft£ 0 ±SSL 

fc^ l (D?;i-~-y p (DV Ptcii, fWJ^VP [AoT*fo5 
VP 2 61 ifcJit/i&SiH^vp [BoT*fc5VP2 7i^M 

Ptct^ MJ^VP IooT'fcSVP 2 8i*5J:UTOJ5'J 
^vp lE0t*fc5VP 2 9i^J^UTV>5^i:^^ 

-to 

[0 0 3 7] -frlc: J: 19 , #J;ttfSfl 1 oo^/u— ^tcjp-r 

s^y >*&fcm*m\z&<>itk£t£zmi<nr/i>--7 

ffl O A M-feyuoaia Sr fa#5fc y - K3SK £ ff 9 r £ left 
.5. ^ftlej: 9 . Il^^/U-7 p lCJiLT^6#VPr 
iiciofovp ©)#^Jffli Zte^ftk mm lefr ^ 

Jfc^T, ^Rt It 1 0(7)0 AMt/KO^ 
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•3 # 0 ? til It -C <fc ^ >Ot^tW^fWt-/< * ;/ 

[0 0 3 8] ±i«LfcJ:9ft«l»S:^r«Bi:'r'&JBl«>«I 
#/— K3£{E2 0iht, [ll^Lftl/^ik&Jl^fl (Centr 
ai Processing Unit : C PU) Lt^ 1 ?, 
* * ft ^*>*ffiE«3SK*> * * w jft £ liS'JtcsS: it ?>ix 
Ac^ttlL#ffi7< ^y (Read Only Memory: ROM) ft 

[00*39] m5t*z<D£?tmi£<n&mmm\zte#iis 

fflf/-K8l2 0iOWffllC0«^^^L/ct>O^*> 
£<> if«i^fy-K^12 Oil*, ttMfe£titt4 
3 ilc, «#y-KKH2 0itc«tt$ix5y>^<oa:W 

b'mmic&w&ztizmmmtjfc? r << ^xoxm 

T^y^S 5 0"C«cPf75^m^tbft^<t # (^r^S5 

20 0 : n) ici*, tray-K8t-2 1 frh<nismm%\i&&> 

P$ii^fflcoATM>fe/HcJ:6ii^Pr^ <t^o 
JtWdl3lt5«t 1 WI/-K»«2 

-c*59, r cr-ii^i <Dwm;— vmm2 01 icii^p-r 

VP^ LTf£y$ ^/u— J; 9 l-ft o 

[0 0 4 0] ^fi/T'SS 1 X*P?$S— Kgl2 
ScPtii^^Sff Lfc^^ Uf^SSl : Y) , *>5 

iwfy^s 5 ox&mztiz y ^^<osk»ds«iai* 

tufc^t (^ry^S 5 0 : Y) iCIi, 7)V—-?^r—'7 
/U4 5i Sr#BHLT*Ofta*tty£:y is 9 t* X <D ? ti>— 

^^rovpicgiiiss^#^^ft«^ic^^^^ 

^M^I^lTVP^«Jiffl(DOAMt/U(D^ai 
40 £tT9 Uf-^S5 2) o COJ; 9ftOAMir/Mi. 

wp (czsm^fefe it^iiim yt<owm; - kjsk*. 

ttlc^L-C*3<o ^Lr, ^(OOAMir/HCli, ^0 *9 
#X.5^^VPCD»Jtf#ct, «0#»*. «J#lS«i^ 

fy/S5 2T*^0#^JfflIffico^f^(^OAMir/u$r^ttJL 
fcli^f/ - KSSI2 Oifi, ^rOVPcDiUff^y 

zm\<^xm%i£thz><n*ni (v#—>-, ^fy/ss 

50 0 : N, 5 1 : N, ^^^/^S 5 3) 0 
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f^S53:Y) (C(4, VPtjU#SB4 6ilC*tLr<£ 

V Pco-fe/u^A^j^nfci: ^tcii/w— -tV l/>f7-— 
://w4 1 1 

AMir/KO^<9 £ 9 fcttrv P#f4WV PCD#J#$i]®] 

3rW»£S<DOAMi?/uas3:« # (^Ty 
/S53:N) (Cte, ^^#2P<l^TLTV>/j:V^ 
*\ ifi«(Z3ATM«a|S:ff9i:#J-IS3eSttS<o-C, 9 
^iifJOATM.teiS&toSSrfirV^ Ur^S5 5) , S 

[004 1 ] J9cJc4>Ffl/— K3SH2 l tcov>rm^-r 

[0 0 4 2] S6tt*j!ttM^*5»tSVP«jaF3SH^* 
By— KISB2 l<o«riW»©«»*r«*?Lfct>«)t?*> 
6 0 C<o*ffii/— KKE2 l t»«4ix5y 

m -r 5 r t ( c j; o r d > * <n & m * & m -r z> r t & r# 

»^»£&&ttJLrt> J: _b^L/cJ: 9icrrfc(c^ 

[0 0 4 3] Sbtcfpfl/- KSSB2 A*S*Lfc 
[0 0 4 4] U7ttIU6(C*5tt^^D^=i^^ hf-y 

fflflciotf^^JxfcVPjsit/wiibvPS: 

p»ctt;t;yi:fia6iBiK«*^«»$ixr^s. i-**>t>, 

fP^y— Kii£©2 l^y ^9 4 ^$-7^— LTA 
^^^cATMir/u|cma$tt/c--^^it^(D "VP I 
/VC I" M6 4t mic^Lt, "fmy— KK 
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©2 l^^inm^tt^dti^y ^^s'j-rsm^ y >^ 
r, 4*Bti/- kj$12 i<oy ^z?^-**^ l 

rA?^£ft£:ATMir/M4, C(D-tr/KO^^yif^lcf2 
JBSJxfc "VP I /VC I " tff&6 4^Lt, MX 
y y^^fy^7x-7. i D6 5(c*t/ELfcy y^>fy^ 

[0 0 4 5] #]x_tf "VP I /VC I " tim^ M VP I 
ao/VC lo" rgEfeS'i^iX^VP 2 6iOATMt/Wi, 

6o *tSJf»l»fflVP 3 lilc*tj£i-5 "VPI/V 

c i" mm- "vp ico/vc ix M r«»j*tt5«j# 

WfflVP(7)ATMt/Kj:, I DxrgSiSiJ^n^tb^^ 
[0 0 4 6] H 1 JCSorttWSrlHEIt6. 

[0047] n-cii^#y-Kgl20iwyy 

M^7x»^2 3 1 1 £^FbV— K3SR2 icoy >i7 

isXjL&m&z kox^zmknv p k# ur ^ 

/u— ev^Lrrrfdlc^abfcVP 3 0» > 
^&^P)Kt*L % VP3 0iW«iJS@i 
i lTWiSS$ixtl/>5VP 3 1 1 ^Lt, V P 3 

o\<omm$GX&>z>ms<otyms— KS12 oatcstur 

VP 3 0i rt^VP^fSrOAMt/^ffl^t^f 
5o^3<7)^]#y — KK12 03*4, VP3 0i^LT 
«109»y-KBl2 0i*^<ovp«J#5!*:S:^tf 
50 OAM-tr/u£§:ff1-5£, VP 3 Oitc^/u-ey^^ 
ixfcVP^te^^^^fr^S^^r^or. VP^Jf 
m(i^^T^-±5o J53©W»y-K8B2 03lt V 
P«»WI#*TtSiv Si^f/-KSI2 0i 

v PWmmmcM-fZ V P«J#l6«Sr«]«IS«J»ffl V P 
3 n ZfrLXteQ-tZ. Si^fy-Kgi2 0 
ite, rcovp^t i^f SrgilttiiC^rvp 3 oi r 
t*coeasai»s:^ffliHii»rfe6y p 3 oaic^M-r 

So RH*lC*3(0«fy- K3SR2 03 fc, rtt^rv 
P 3 0i ^^LrA^^Hfctei^ir/u^VP 3 02tc^]«9 

^ tx6o c c x\~xm i ^ ^^—-y<D v p Mo^xta^ l 

VP^]^$:tf 9o 

[0 0 4 8] r^J:5«-*!8jtt«J2:*5»tSVPS)«3Stt 
14, «Jtrv— K3gHW^>vp*lffi^«3#^*5V^r, 1^— 
OJSIBSr^ IT JCSWritt ^ o tv^«»OV P tc*t L 
rWSO^/u-^Sr^ft-t-StirfcJc, ^rO^/u-^r 

O AMir Mz. iot ^yu— Affile v P (omWfrfr 

50 0 £?\Z\^tc<DX\ t3e*tt#VP^t«C^Sr*>ofc«J 
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[0 0 4 9] jgjggj 

[00 50] *HtSM-Ctt«rfel-S«L)S:«-^u-^(c: 

f>^iWVP5:3tiU ^0fWffiOAMt;H:/ 

-co V P (O^Srffiffl .LT«J#SI»*tT 5 J: 5 tc-T £ C 1 1> 
[0 0 5 1 ] Lfctfo-C, f/c(c^f6VP(7)|lfi^ 

**** M7— ^«a#«cj:oTtTt>nr^^fcvP3E« 

[0 0 5 2] 

ifcco V P fc*t LT^co i/yu-^V P &7£mi-Z> ^t\c 
«fcoT, P — ^-T^OVPtCggLTf*— St'VP^] 

:/ V P i»{Mc«W«Jfflffi co o/^ SrK V Z r * T% 
[0 0 5 3] *fcIg*il2ia«cCO^(Cj:tt^ 

& it 6 lEj^ITr^- <&ffiffi0*BI] £ £ <b Ic^^k-T S r t & 

[0 0 5 4] SP>JC*^fS*JS3lE*0>«WI-cttLtf, 
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[0 0 5 5] *e>lcm*Jfi4E«fcco5B9iJc:J:ix«r, 

£ coROIcgg:^ £ *xT i > 5 1^— »K<o JESS* 

r * LT^&Rjesttfcss i -of*/* 
iim^co yj\s—7'<* commute x tro wft2*>i& 

[0 1] *IBW^-*jlS«Jc^Jt5VP«#3SB<Z)«ric; 

[[§] 3 ] *HJ£efiJtc*5l1-5^— T^O^t— y/ucox— 
KH4] ^Hite^jicjQits^T 1 — yOucox— vOuflS/S; 
20 [0 5] *3M£0J(c:fcit 6» l <0«J#/ - KaSKOMOT 
[HI 6 ] *MGWc*ji*5*ray- KS(K<ofiffi«|fiKo 
[0 7] ^jSSW^fcttS^ n^=a^^ hf-yy^f 
[HI 8] «*S*$ttfcvp«lSSSB<0»^*ttM-t-5 
[«F#©BW1 

201-2 03 Sgl-ff5 3<03]#/- K3SB 

j<? 2i +ra/ — kssb 

2 2ik 2 2i2, 2 221, 2 231, 2 232, 23n, 2 
3i2. 2 321, 2 322, 2 331. 24i~2 44, 2 

5i, 2 52 yy^^y^7x-^ 

26i, 2 62, 2 7i, 2 72, 2 8i, 2 82, 2 9i, 
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VP 




3 0i 
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3 1 i 
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